A potent opiate agonist protects against myocardial stunning during myocardial ischemia and reperfusion in rats.
Opioids have a cardioprotective effect during ischemia. Previously, we showed in an ex-vivo model of myocardial ischemia and reperfusion that 2',6'-dimethyltyrosine-D-Arg-Phe-Lys-NH2, a highly potent and long-acting opioid peptide analgesic with fewer side effects than morphine, provides improved cardioprotection compared with morphine. The purpose of this study was to confirm, in an in-vivo model, the cardioprotective effect of 2',6'-dimethyltyrosine-D-Arg-Phe-Lys-NH2. Rats (n=6/group) were randomized to 2',6'-dimethyltyrosine-D-Arg-Phe-Lys-NH2 therapy (intravenous 10 nmol bolus 30 min before ligation and 10 nmol/h continuous infusion), morphine (100 nmol bolus and 100 nmol/h infusion), or placebo, and underwent left anterior descending (LAD) ligation for 10 min followed by reperfusion for 30 min. Continuous transesophageal echocardiogram and electrocardiogram were monitored. Fractional shortening and systolic wall thickening of the ischemic area were calculated. Time to recovery of left ventricular function was the duration of time needed for fractional shortening to recover to 90% of baseline following reperfusion. Duration of reperfusion arrhythmia was the time to the cessation of salvo (at least three consecutive premature ventricular contractions (PVCs)) following reperfusion. Time to recovery of left ventricular function was significantly shorter in the 2',6'-dimethyltyrosine-D-Arg-Phe-Lys-NH2 (4.4+/-2.2 min) and morphine groups (6.0+/-2.5 min) than in the controls (10.5+/-2.2 min; p<0.01). The 2',6'-dimethyltyrosine-D-Arg-Phe-Lys-NH2 group showed significantly higher fractional shortening and systolic wall thickening of the ischemic area than the control group. Duration of reperfusion arrhythmia was also significantly shorter in the 2',6'-dimethyltyrosine-D-Arg-Phe-Lys-NH2 (2.8+/-1.7 min) and morphine groups (5.8+/-3.9 min) than in the controls (11.8+/-2.0 min; p<0.05). 2',6'-Dimethyltyrosine-D-Arg-Phe-Lys-NH2 provides a cardioprotective effect against myocardial ischemia and reperfusion in vivo.